At the moment there appears to be no evidence to support the view that pregnancy has an adverse effect on the course or prognosis of the disease. In the first few years of the illness, when the disease is active and unstable, pregnancy and labour may well precipitate a relapse, but that this is much less likely to occur in the chronic phase of the illness when a woman may bear several children without ill-effect.
At the moment there appears to be no evidence to support the view that pregnancy has an adverse effect on the course or prognosis of the disease. In the first few years of the illness, when the disease is active and unstable, pregnancy and labour may well precipitate a relapse, but that this is much less likely to occur in the chronic phase of the illness when a woman may bear several children without ill-effect. If disseminated sclerosis is ultimately shown to have a 'cause' in the conventional sense of the term, this will probably be discovered by a biochemist, an immunologist, a veterinarian or a geologist. It seems unlikely that it will be revealed to the neurologist, who has studied the disease by his traditional methods for more than a century. In this connexion the clinician's role is to act as a handmaiden to the researcher, and pioneer work such as that of McAlpine and Allison has furnished a mass of reliable clinical data against which any theory of etiology must be matched. Following their lead, we have now examined and documented over a thousand cases in a survey of the disease in Northumberland and Durham. The main purpose of the survey was to find patients for our laboratory studies and clinical trials, but we must admit that we have also been encouraged by such triumphs of serendipity as the revelations that cigarette smoking is a cause of cancer, and maternal rubella of congenital defect. Sir Francis Walshe has often remarked on the selective nature of observation, and it may be that our case histories lack the answer to some critical questionmerely because it is one we have failed to ask. However, it is possible that the cause of the disease lies buried somewhere in these lengthy protocols waiting to be found by anyone ingenious enough to unearth it.
In this paper I will leave aside the epidemiological aspects of our survey and limit myself to a brief presentation of a few of the uses we are mak-ing of our clinical material. This is of more interest as an account of method and of difficulties than of discoveries; most of our studies would figure appropriately in Arnold Rich's Journal of Negative Investigations. Acute Exacerbations: Seasonal Incidence and Therapeutic Trial During the past two years we have studied more than 50 patients admitted to our department in acute episodes of disseminated sclerosis. In onethird of these, the exacerbation was associated with an overt infection. This usually preceded the onset of neurological symptoms, but occasionally the signs of a general infection appeared during the first few days of the neurological episode, recalling the occasional development of an exanthematous eruption after, rather than before, the onset of encephalitis. In view of this relationship of an appreciable proportion of all acute exacerbations to apparently non-specific infections, usually of the upper respiratory tract, we explored the seasonal incidence of acute episodes in 514 cases where onset or exacerbation had been clearly definable (Schapira 1959a). The distribution of these cases month by month and through the seasons was remarkably uniform, and afforded no positive evidence to support the ingenuous hypothesis which would regard acute disseminated sclerosis as a nervous complicatio-i of the common cold or a neurological analogue of rheumatic infection.
If allergic processes are concerned at some stage in the pathogenesis of disseminated sclerosis, it is possible that the course of acute exacerbations of the disease might be influenced by the administration of steroid hormones. Sporadic experience of such treatment between 1952 and 1958 left us very doubtful of its value. The dramatic improvement occasionally seen after the administration of corticotrophin or one of the cortisone preparatiqns could easily be paralleled amongst untreated cases, and a few patients deteriorated throughout vigorous treatment. We were left with little more than a fairly firm suspicion that the proportion of cases of retrobulbar neuritis which improved very soon after receiving steroids was higher than would have been expected if they were entirely without effect. Despite the vast reservoir of clinical material at our disposal it has taken us nearly two years to find 21 patients suitable to participate in a controlled clinical trialthat is, patients with an assessable new sign or symptom of less thanfourteen days' duration, showing no tendency to spontaneous improvement. The cases have been randomized, disablement and clinical progression being recorded in numerical terms by an observer who did not know whether Proceedings ofthe Royal Society ofMedicine the patient belonged to the treated or the control group. A definitive answerif such a thing is possiblewill take years to achieve, and our present figures lack the respectability of statistical significance. Indeed, by comparing the case histories with the treatment key at this stage I believe I have risked statistical excommunication. Of 21 cases, all but 2 showed unequivocal clinical improvement after fourteen days 'treatment', whether with corticotrophin (10 cases) or with saline (11 cases). The quantitative assessment of improvement as a percentage decrease in an initial disablement score proved to be fallacious: for example the complete clearing of a new symptomcomplex scored a negligible percentage in a subject already chronically disabled, but a very high figure in a patient otherwise well. A 'blind' assessment concerned only with the rate ofregression of the acute syndrome is probably more valid. Eight of these 21 new episodes recovered so rapidly and completely during treatment that to an observer unfamiliar with the behaviour of the untreated disease the course of events would suggest an unequivocal therapeutic response. These 8 cases were found to comprise 5 of the 10 treated with corticotrophin, 3 of the 11 with saline. On the other hand 5 cases showed little or no 'response': 1 had received corticotrophin, 4 saline.
Such a finding cannot be accepted as confirming but it certainly does not precludea limited therapeutic value for corticotrophin in acute disseminated sclerosis. Short-term treatment of this kind seems to be relatively free of serious risk, except for the rare possibility of silent perforation of peptic ulcer. We hope that the patient continuation of these observations over the next few years may yield more definite results.
Maintenance Treatment with Prednisolone and Salicylate
Nearly two years ago we began a second therapeutic trial in which three groups, each of 30 patients with established disseminated sclerosis, were treated 'blind' with prednisolone, soluble aspirin, and dummy tablets respectively.
During eighteen months of treatment, five acute exacerbations had occurred amongst patients receiving dummy tablets, eight in the salicylate and six in the prednisolone group. Nor did statistical analysis of successive numerically scored records of disability reveal any significant variation in the rates of deterioration of patients in the three groups. We believe that this studywhich will be more fully reported elsewherelends no support to claims fQr the value of maintenance treatment with steroids in disseminated sclerosis, but that it does suggest a possible pattern for subsequent therapeutic trials in this difficult field.
Genetic Linkage Studies
It is now established that more than one case of disseminated sclerosis occurs in about 6% of affected families, a finding which at once suggests the possible operation of a genetic factor. Our familial material yields more multiple cases amongst siblings than in parent and child, suggesting that any genetic factor which may be involved is probably recessive rather than dominant.
At the present time, known genes of 12 of the 23 pairs of chromosomes are accessible to linkage studies, and these have been employed in Newcastle by Dr. David Poskanzer and by Mr. R. A. Brack of our Regional Transfusion Centre. Fiftythree members of eight families which included 18 cases of disseminated sclerosis have been studied. The genes concerned include the nine blood group systems (ABO, Rh, MNS, P, Kell, Lewis, Kidd, Duffy, and Lutheran), the secretion of ABO and Lewis substances in the saliva, and the genetically determined ability to taste phenyl thiourea. Mathematical analysis is not yet complete, but it seems fairly clear that this study has proved negative and that this method has failed to reveal any consistent genetic pattern differentiating those affected from those spared by the neurological disorder.
Of course an alternative explanation of familial incidence might be found in a history of common antecedent exposure to some exogenous factor earlier in life, and Dr. Poskanzer is at present studying the biographies of these patients in an attempt to evaluate this possibility.
Lumbar Puncture and Surgical Operations Firm diagnosis of an initial attack of disseminated sclerosis is always more problematical than recognition of an acute episode of the established disease, and it seemed that we might learn something about the nature of the disorder by studying the factors which apparently provoke exacerbation. The influence of banal infection in this connexion is unequivocal. Amongst other occasional factors (Miller & Schapira 1959 ) must be included trauma, which sometimes seems to determine the localization as well as the occurrence ofnew symptoms, and the parenteral introduction of such biological substances as various kinds of vaccine. It is probable that acute emotional disturbances may occasionally operate in the same way.
It implies no mistrust of statistical method to accept clinical evidence of this nature even though the associations are occasional: it might for example be that such factors can operate only when the equilibrium which obtains between the patient and his disease is in an unstable phase.
We have, however, applied statistical control as far as possible in studying the effect of two exo-genous factors on the natural history of the diseaselumbar puncture and surgical operations. Schapira's (1959b) analysis of 250 cases shows that only 5 of these became significantly worse during the month after spinal tap; while a comparison of the course of the disease during this month with its progression during similar periods twelve months before and twelve months after the lumbar puncture demonstrated that any apparent effect of this procedure on the course of the disease was just as likely to be favourable as harmful. A similar method was employed in the study of 57 surgical operations performed under general armsthesia on 40 of 662 patients with multiple sclerosis (Ridley & Schapira 1961) . No acute exacerbations were observed during the month following operation. Two patients improved during this period: 8 showed some deterioration, which was considerable in 4. At the end of the post-operative year 11 patients had deteriorated, including 8 in whom the condition had been static during the twelve months which preceded operation. It is doubtful whether such a figure represents any real increase in the proportion of cases in which spontaneous deterioration would be observed during the same period. It is clear that any harmful effect which surgery may have is not sufficiently definite to justify withholding operative treatment from patients with disseminated sclerosis.
Social Incidence ofDisseminated Sclerosis
Our investigation into the social class incidence of the disease has rather unexpectedly proved positive. A careful occupational analysis (Miller et al. 1960 ) based on 771 cases of the disease has left us in no doubt that in Northumberland and Durham the disease is more than twice as common in Social Class I, and less than half as common in Social Class V as would be expected from the class distribution of the population at risk. The significance of this differential social incidence, which recalls that of paralytic poliomyelitis and coronary thrombosis, is uncertain, but the validity of the finding in this population is unquestionable.
Amongst otherstudies in the course of completion are the employment of various immunological methods to screen the sera of multiple sclerosis patients for antibodies to nervous tissue, which has yielded results which are no more than vaguely suggestive; the employment of the Zeiss retinal camera in a search, so far fruitless, for periphlebitis retinae; a comparison of antibody response to the injection of typhoid vaccine in multiple sclerosis and control subjects, which has revealed some minor differences between the two groups; and a long-term attempt to find out whether or not intrathecal tuberculin has any place in the treatment of the disease.
DISCUSSION
Dr Helen Dimsdale (London) asked Dr Miller if there was any evidence to show that dental extractions had a deleterious effect on the course of D.S. There had been warnings against them.
Dr E D Acheson (Oxford) said he had compared the average age-adjusted death rates from D.S. over the period 1950-59 for the two islands of New Zealand, the various states of Australia and the Union of South Africa. As the white populations were largely of British or Dutch stock they were presumably susceptible to the disease and if the distribution of the disease were determined by the genotype of the host one might expect the mortality ascribed to it to vary little within these countries. It turned out that once again there was a fluctuation with latitude but in the reverse direction: for example, the South Island of New Zealand had a mortality rate of 1 3 per 100,000 (whites) and the North Island of 1-0. Likewise there appeared to be a relationship with latitude within the states of Australia from 1 2 (Tasmania) to 0-4 (Western Australia). Mortality figures decreased as the Equator was approached and in the Union of South Africa with a mean latitude of approximately 30°the rate was 0-09 per 100,000. Queensland (270) was an exception to this rule, as Dr Sutherland had already pointed out in a letter to the British Medical Journal (1959, ii, 824) , and the death rate from D.S. there was 0-95 per 100,000. With that exception there was a linear correlation with latitude from southern New Zealand to South Africa, very similar to that described in the Northern Hemisphere. Dr C J Earl (London) referring to Dr Miller's comment about the apparent effectiveness of steroid therapy on retrobulbar neuritis, asked if he thought there might be local factors which could influence its course. Some cases did badly and in his own experience they were the ones which had shown severe cedema in the acute stage. It was possible that steroids acted merely by reducing the cedema and not by a direct effect on the demyelinating process.
Dr L T Kurland (Bethesda, Maryland) said that the population afflicted with D.S. appeared to correlate more with geographic location than with any racial factor. In Winnipeg no significant difference in the frequency amongst persons of French, English or Ukrainian descent was found. In Boston the rate among both whites and Negroes was considerably higher than the corresponding rates in Charleston and New Orleans. In San Francisco, cases among Orientals were observed. A prevalence rate six times greater in Winnipeg than in New Orleans still defied explanation.
The occurrence of the disease in the U.S. and Canada appeared to be on an almost random basis within the young adult group. In Winnipeg no signi-1-0 Proceedings ofthe Royal Society ofMedicine ficant difference was noted between the affected and a control group by occupation, educational level or other measures of economic or social status; nor did housing, sanitation, water supply, milk supply or food habits, including fat intake, differ for the cases and controls. However, he wondered whether in Dr Miller's experience there might be some selective factor. Were those in Class I for instance more likely to attend a clinic or private consultation?
No appreciable familial aggregation for D.S. had been noted i'n their studies. However, a follow-up study in Winnipeg which was then under way would attempt to clarify questions of familial aggregation through an intensive genetic enquiry. Dr Geoffrey Dean (South Africa) said that during the last eighteen months he had been carrying out a survey in South Africa and, while it was too early to give definitive figures, the trend was clear. The incidence in the South-African-born was very low but amongst immigrants it was high, as high perhaps as in Europe. Furthermore, amongst the South-African-born patients quite a surprising percentage, more than 50 %, had spent some time in Europe whereas amongst the South-African-born population at risk about 5 % had visited Europe. These two facts did seem to indicate an environmental factor responsible for D.S. Sir Francis Walshe (London) said that Dr Millar had given a paper of great practical importance for it indicated that not only amongst neurologists but still more amongst gynxcologists and general practitioners there was a tendency to recommend too readily a termination of pregnancy in the third month. This he believed was because they had been brought up to regard a pregnancy in a married woman who showed signs of D.S. as a major disaster. He felt that upon this, as also upon the associated question of surgical operations which Dr Henry Miller had raised, they really must recast their ideas about the influence of the trauma of surgical operations and obstetrical adventures upon women suffering from D.S. and he was quite certain that Dr Millar's paper should be read before the Royal College of Obstetricians and Gynecologists. Dr Isabel Wilson (London) said that thirty years ago she had a theory about the causation of D.S. which she would like to revive now. One of Charcot's cases had fallen into a stream; the case on whom Dawson did his great work on pathology had fallen into a swimming bath. When she followed up this line of investigation she found many patients had been exposed to wet and damp. It seemed to her that an organism, a spirochete, might gain access through the skin, but there had been little evidence which might support this. Dr F M Purcell (London) mentioned a similar case in an African whose canoe had overturned. Within a few days the man had developed transverse myelitis. Dr E J Field showed sections from the optic chiasma of a woman who had died in her early 40s after two years' history of D.S. The final episode had been rapid and she had died with a plaque which cut through the medulla oblongata. Dr Field showed a high-power view of a large glial cell in the cytoplasm of which was a tiny vacuole containing a rod-like structure bearing resemblance to an organism. Careful examination of the glial cells showed the presence of large numbers of such structures each within its own vacuole. When cut transversely they appeared as clearly defined dots. He did not claim that this was the causative organism of D.S. but he suggested that whenever such relatively rare material became available it should be subjected to careful high-power search. Dr Henry Miller, in reply to Dr Dimsdale, said the comparison of dental extraction with surgical operation was not straightforward, because most patients in an operating theatre were under general anmsthesia, while teeth were usually extracted without general anmesthesia. There was no real information on this.
Dental extraction might occasionally be followed by an exacerbation, but not so often as to make it worth while for a patient to hold on to dental caries.
In reply to Dr Earl, there was no controlled evidence that steroids had any real value in retrobulbar neuritis (R.B.N.). He pictured R.B.N. as an cedematous swelling of the optic nerve of non-specific aetiology possibly involving allergic inflammation. Visual failure appeared to be caused by compression of the swollen nerve by the bony foramen, so that anything which tended to reduce the cedema could be expected to improve vision. He did not think the fact that R.B.N. sometimes responded dramatically to steroid therapy indicated that the lesion necessarily had an allergic basis. The effect might be entirely non-specific.
In reply to Dr Kurland, he knew of no evidence in England to suggest that the members of Social Classes IV and V sought medical attention any more reluctantly than those in Classes I and II. He and his colleagues had checked this fact in various ways, for instance by randomizing further samples of patients from general practitioners. He thought Dr Kurland had made a good point when he had said that the parentsib connexion might be because most patients did not marry and have children. This seemed more likely than any genetic explanation. In view of the poor concordance amongst identical twins he found it difficult to believe that the occasional familial incidence was genetically determined. He had one family under review which included 5 cases of D.S. and a pair of identical twins, one of whom had had the disease for fourteen years while the other remained unaffected.
Dr Miller said he used not to believe that transverse myelitis could be attributed to sleeping on wet grass. With all the scepticism of a medical registrarhe remembered thinking that such a thing was highly improbable. But it could happenperhaps in patients who were incubating para-infective encephalomyelitis. Many of their cases which had developed transverse myelitis had had a history of exposure to chilling. One such patient, a steeplejack, developed acute myelitis after working all day on a steeple in a blizzard: in two miners thq condition immediately followed. working for a whole shift up to the waist in cold water. Such environmental factors might well determine the localization of a disease of this kind. Strong stimulation of an afferent sensory nerve would produce striking circulatory changes in the cord and he saw no reason why weather should not trigger off such a condition. It seemed possible that physical conditions of this sort might play a part in the etiology of D.S.
